The interfacial band configuration of the high-κ dielectric Al 2 O 3 deposited at 120
surfaces have attracted a lot of attention for the development of high performance diamond metal-oxide-semiconductor field-effect transistors (MOSFETs). Indeed, normally-on depletion mode MOSFETs can be fabricated using atomic layer deposition (ALD) of various dielectrics on H-diamond surface [7] [8] [9] . Also, normally-on or normally-off operation can be achieved depending on the fabrication processes 10 . High cut-off frequency (50 GHz), high temperature operation (400 • C) and high breakdown voltage (600 V) were achieved demonstrating the full potential of diamond MOSFET for power applications 7, 11 . These outstanding performances rely on the particular band alignment of the high-κ dielectric/Hdiamond heterostructure, which is of type II. Such a configuration allows the confinement of a 2D hole layer formed by the elevated barrier height at the high-κ dielectric/H-diamond interface. This high barrier height prevents hole leakage to the gate contact when operating the device under accumulation mode (on-state The sample structure used to investigate the interfacial band configuration is shown in Fig.1 . In this study, boron-doped p-type (111) diamond and phosphorus-doped n-type (111) diamond were used (samples labeled H(111)p and H(111)n respectively). All samples were grown using plasma assisted CVD reactors. Details on the growth conditions and reactor can be found elsewhere [18] [19] [20] . Hydrogen termination of the diamond surface was obtained by exposing the diamond surface to a hydrogen plasma at a pressure of 100 Torr at ∼900
• C for 5 min. Then, Al 2 O 3 was deposited on the hydrogen-terminated (111) diamond surface using ALD at 120
• C. The precursor was Trimethylaluminium (TMA) and water was used as oxidant. The thickness of the films were 2 nm and 3 nm on the n-type and p-type (111) diamond respectively (samples labeled Al 2 O 3 /H(111)n and Al 2 O 3 /H(111)p in the following).
These thicknesses are compatible with the calculated inelastic mean free path of ca. 25Å
for C 1s photoelectrons (E K ≈ 1200 eV) in Al 2 O 3 according to TPP-2M equation 21 . These is assumed that the layer properties will not be affected by the substrate. Consequently, this sample was used to measure the Al 2p 3/2 core level, the VBM and the Al 2 O 3 bandgap.
Finally, in order to monitor the charge-up effect during the XPS measurement process, gold (Au) pads with thickness of 30 nm and diameter of 300 µm were deposited on each samples using electron beam evaporation at room temperature.
The XPS measurements were carried out in a Kratos AXIS Nova system at room temperature under base pressure of ∼10 −9 Torr. The samples were illuminated by a monochromated Al Kα source (1486.6 eV) with an incident angle of 45
• and a collection angle of 90
• , both relative to the sample surface. The core level spectra were recorded with an energy step of 0.1 eV and at a constant pass energy of 20 eV with an energy resolution of ca. 0.5 eV.
Since the X-ray beam area is about 3 mm 2 , the slot aperture was selected to 110 µm in Moreover, the FWHMs are found in close agreement with reported data 24 and considering the reference value of 84.0 eV for the Au 4f 7/2 peak position the charge-up effect is assumed to have a negligible influence on the energy shift.
The determination of the valence band discontinuity at the Oxide/Semiconductor interface relies on the accurate measurement of the valence band maximum (VBM) with respect to the core levels. This is performed using Kraut et al. Lorentzian function (related to carrier lifetime broadening) with a Gaussian function (due to the finite resolution of the analyzer) whereas the background was subtracted using Tougaard function. Three components were used to fit the C 1s photoelectron spectra. However, only the main peak contribution is of interest since it is attributed to the C−C bond. On the other hand, only one contribution was used to fit the Al 2p 3/2 implying that no Al−C bonds exist at the interface, consistent with previous reports 15 . The VBM was extracted as the intersection point of a linear regression line covering the leading edge of the valence band photoemission spectra with the background as described by Chambers et al. 26 . Tab.II summarizes the C 1s and Al 2p 3/2 binding energies, the FWHM of the main peak contributions and the VBM.
The valence band offsets are calculated using the following formula 25 :
where The conduction band offsets ∆E C are determined using the following formula:
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